CHAPTER 18
ASSESSMENT OF RISK TO HUMAN HEALTH
The literature on risk assessment has expanded rapidly in recent
years*  Some of the most comprehensive reports have been prepared by
committees of the National Academy of Sciences (1977, 1980a,b). This
chapter is only Intended to supplement that literature with primary ref-
erence to risk analysis of the effects of diet, particularly nutrients,
on the process of carcinogenesis.  In this context, risk is defined as
the probability that an individual will develop cancer within a given
time.  Such risk can be estimated by examining retrospective data.
To determine dietary and nutritional effects on cancer, it is useful
to relate risk analysis to the basic concepts of carcinogenesis. That
is, chemically induced carcinogenesis may include (a) an initiation
phase, when chemicals or other agents possessing genotoxic activity
Interact with the genome of somatic cells, and (b) a modification phase,
when a variety of events modify that process either simultaneously with,
or subsequent to, the initiation phase.
Initiators of carcinogenesis are generally mutagenic In one or more
systems (McCann e£ al_., 1975; Purchase e£ aJL., 1978; Sugimura et al.»
1976) and form covalent adducts with DNA and other cellular macromole-
cules, usually after enzymatic metabolism (Boyland and Levi, 1935) to
chemically reactive metabolites (Magee eit aJL., 1975; Miller, 1970). If
such adducts or other interactions between DNA sites are not removed or
repaired, and if the cell, through replication, transmits this molecular
aberration to future cell generations, then the initiating event is con-
sidered to be irreversible.
In contrast to compounds that act as initiators, many other compounds
may modify either the Initiating events per se, or the subsequent multi-
staged events responsible for the progression of the Initiated cell to
the fully developed neoplastic cell (Slaga, 1980). A wide variety of
chemicals can modify later stages of carcinogenesis. Many of them act
exclusively as modifiers; others are also initiators (complete carcino-
gens).
The process of carcinogenesis may be modified through a great many
diverse mechanisms, which can involve the intervention of several physio-
logical/biochemical systems, including changes in the function of the
enzymes, hormones, Immune response, membrane transport and communication
activities, etc. Some modifiers have positive effects (i.e., they are
promoters or cocarcinogens), whereas others have negative effects (i.e.,

